Abstract. The following form of the Eisenstein reciprocity law is established: in the cyclotomic field Q(ζ), the relation ( 
Introduction
In volume 1 of "Zapiski Nauchnych Seminarov LOMI", four papers by Dmitriȋ Konstantinovich were published. One of those papers concerned explicit reciprocity laws and later compelled the author of the present paper to devote himself to this classical theme. In his paper, Dmitriȋ Konstantinovich gave an elegant "local" proof of the Kummer reciprocity law in a cyclotomic field. Using this proof, here we obtain necessary and sufficient conditions in the Eisenstein classical reciprocity law. Certainly, this result can be deduced from the explicit formula of general type obtained in [V] , but we want to take an easier way.
The Eisenstein reciprocity law is stated as follows. Let K = Q(ζ), ζ = e 2πi/p , be a cyclotomic field, where p is an odd prime. Let a be a rational integer relatively prime to p, and let α be a primary element of K, i.e., α ≡ b mod (ζ − 1) 2 for some rational integer b prime to p.
The Eisenstein classical reciprocity law.
(
where · · is the pth power residue symbol in the field K (see [E] ). In the present paper, we find necessary and sufficient conditions under which the power residue symbols in (1) are equal. Let α be an element of Z[ζ] with expansion
Faddeev's formulas
Let F = Q p (ζ). It is well known that F = Q p (ω), where ω p−1 = −p and ω ≡ ζ − 1 mod ω 2 (see, e.g., [H, Chapter II, §15, 3, Proposition IV] ). As in [F] , we consider the following basis of the multiplicative group F * :
The basis E 0 , E 1 , . . . , E p is orthogonal with respect to the norm residue symbol (,) in the field F :
Precisely this fact was proved by D. K. Faddeev in the paper [F] . Using the above relations, we prove Theorem 1.
Reduction of Theorem 1 to the norm residue symbol
We note that
This follows directly from the reciprocity law for the power residue symbols in the
Therefore, Theorem 1 reduces to the local situation, and we must find triviality conditions for the norm residue symbol (a, α).
Congruence for the first argument in (a, α)
Let a be a rational integer prime to p.
Lemma 1.
In the field F = Q p (ζ), we have the congruence
Proof. Clearly,
Therefore,
The definition of the unit E p−1 and the equation
Thus,
Moreover, every principal unit in F such that ≡ 1 mod p 2 is a pth power. Combining this with (7), we obtain the congruence (4). 
